The plasma of a patient with myasthenia gravis had strong lupus anticoagulant activity and his IgM paraprotein displayed non-specific inhibition to coagulation factors IX, XI, XII, prekallikrein, and high molecular weight kininogen. He was placed on prednisolone, which resulted in improvement in his myasthenic symptoms, but the prolongation of APTTand macroglobulinemia remained. Double filtration plasmapheresis successfully decreased the serum IgM level from 1,190 mg/dl to 375 mg/dl and APTT improved from 58 s to 38 s. Myasthenia gravis is frequently associated with other autoimmunediseases, but the association with lupus anticoagulant and IgM gammopathyis rare. (Internal Medicine 40: 952-955, 2001) 
Introduction
The association of myasthenia gravis (MG) with other autoimmune disorders has been reported. If the cases from different series are combined, 3.6% had evidence of one of these diseases (1) . There are several reports on the coexistence of polymyositis, but only sporadic cases of dermatomyositis with MGhave been documented (2) . Meanwhile, lupus anticoagulant (LA) antibodies might be detected in patients with MG (3). They are usually polyclonal IgG or IgM antibodies in low concentrations that do not produce a visible abnormalM-component on serumelectrophoresis, but in sporadic cases associated with B-cell disorders including multiple myelomaand Waldenstrom's macroglobulinemia (4), their monoclonal paraprotein functioned as an anticoagulant (5).
Here, we report a patient with MGwho presented with markedprolongation of activated partial thromboplastin time (APTT), IgM gammopathy, and violaceous erythema. Laboratory studies showed IgM isolated from the plasma to possess strong LA activity.
Case Report
A 49-year-old man presented with ptosis and diplopia in May1998. During the first month after the onset the patient noticed difficulty swallowing accompanied by a nasal-sounding voice. In July he developed erythematous lesions on his left forearm which extended to the face, chest, and the other forearm over the next several subsequent weeks. Difficulty swallowing made him lose 10 kg in body weight every two months and he developed increasing weakness in the course of the day in his proximal limb muscles and neck. He was admitted to Nagano Red Cross Hospital in September 1998. On examination, he exhibited symmetric con fluent macularviolaceouserythemaoverlyingthe extensor aspects of the upper arms and forearms, the Varea of the anterior neck and upper chest, the central aspect of the face and forehead, and the scalp (Fig. 1) . His eyelids were edematous but did not look violaceous and there were no Gottron's papules. The patient showed abnormal weakness and fatigability in all voluntary muscles. Edrophonium testing was strongly positive and anticholinesterase therapy produced a definite improvement in his symptoms. Electromyography showed no significant decremental or incremental responses in the amplitude of the compoundmuscle action potential with repetitive ulnar nerve stimulation. No enlargement of the thymus and interstitial pneumoni- The total serum protein was 6.8 g/dl and the serum albumin was 3.2 g/dl. The serum immunoglobulin levels were IgG 1,140 mg/dl (normal 600-2,000 mg/dl), IgA 1 1 1 mg/dl (normal 50-400 mg/dl), IgM 1,210 mg/dl (normal 40-250 mg/dl), IgE 1 16 U/ml (normal <1 80 U/ml). Serum electrophoresis and immunoelectrophoresis showed hypergammaglobulinemiawith a monoclonal gammopathy IgM k. No rheumatoid factor was detected. Serum C3 level was 39 mg/dl (normal 60-116 mg/ dl), C4 was less than 8 mg/dl (normal 10-12 mg/dl), and CH50 was 14.5 U/ml (normal 30-100 U/ml), but the level of immune complex composed of IgG was not elevated; IC (Clq) was 0.7 | Hg/dl (normal <1.5 | ig/dl) and IC (C3d) was 6.9 | ig/dl (normal <13 |ig/dl). Antinuclear antibodies were not present and antibodies to dsDNA, SSDNA, Sm, SS-A, SS-B, Jol, RNP, Scl70, p-ANCA were also absent. The titer of IgG acetylcholine receptor antibody was 29.6 nmol// (normal <0.2 nmol//). Prothrombin time was ll s (normal 10-12 s), APTTwas significantly prolonged to 79 s (26-35 s), and thrombin time was more than 150%(>70%). Lupus anticoagulant (LA) was positive with APTTmixing test, and APTTwith diluted tissue thromboplastin assay was more than 150 s (normal <55.6 s), with platelet neutralization procedure 133.5 s (normal <6.3 s).
The IgG anti-cardiolipin antibody (aCL) was 2.5 (normal <1) and IgM aCL was 0.6 (<1). Anticoagulant activity of p2-glycoprotein I (P2-GPI) and anti-platelet antibody was not detected. The patient presented with no recurrent widespread vascular thrombosis and no laboratory abnormal findings consisting of a reduced plasma fibrinogen concentration and a high level of plasma D-dimer. Serum cryoglobulin was detected but was too weakly positive to classify its type. The patient developed proteinuria at a level of 24 mg/dl and Bense-Jones protein k was positive. Bone marrow biopsy proved normoplastic and there was no lymphoplasmacytic infiltrate. Skin biopsy from the forearm showed dermal edema, focal areas of perivascular mononuclear cell infiltration in the dermis, and liquefactive change of the basal layer of the epidermis (Fig. 1) . Alcian blue (pH 2.5) staining revealed mucin deposition on superficial dermis, but lupus band tests showed no deposits of immunoglobulinor complementalong the dermalepidermal junction and dermal connective tissue. These findings suggested that his skin lesion was compatible with dermatomyositi s. On September 3, 7, and 10, immunoadsorption was performed using a phenylalanine column. His dysphagia and generalized fatigability improved only for a few days after immunoadsorptions, so prednisolone was administered at an initial dose of 10 mg per day. In October he showed remarkable improvement with prednisolone at a dose of 30 mgper day, and there was no muscle weakness except for in his neck. However, the serum IgM level was still high at 1,190 mg/dl, while serum complement levels were C3 42 mg/dl, C4 less than 8 mg/dl, and CH50 16.3 U/ml. APTT remained prolonged at58s.
In order to investigate the intrinsic coagulation pathway, factors XI, XII, prekallikrein, and high molecular weight kininogen (HMWKg) were assayed using their deficient plasma.
The value of the factor XI antigen measured by our ELISA system (6) was normal: 3.1 (Xg/ml, 78% of control. However, clotting activities found for these factors were significantly low and XII was 6.2% of control plasma, XI was 2.3%, IX was 10%, PK was 0.9%, and HMWKgwas 9.5% (Table 1) . To characterize the nature of anti-coagulant activity in the patient's plasma, we analyzed the plasma using high performance gel permeation chromatography with Superdex 200 HR. As shown in Table 2 , the inhibitor activity was found in the large second peak derived from IgM, whereas no inhibitor activity was detected in the IgG fraction of patient plasma, or in the IgM and IgG of normal pooled plasma.
To remove pathognomonic monoclonal IgM, double filtration plasmapheresis (DFPP)was performed using a plasmasepa- DFPP: double filtration plasma pheresis, PK: prekallikrein, HMWKg:highmolecular weight kininogen. Note the significant drop in the levels of IgM and APTTafter two DFPPtreatments. rator with a pore size of 0.2 ]Lim. It successfully decreased the IgM level from 1,190 mg/dl to 375 mg/dl, and APTTimproved from 58 s to 38 s. The levels of individual coagulation factors increased gradually but still remained low and the effect continued only for a few days (Table 1) .
Discussion
LA has been sporadically detected in patients with MG, but there was no correlation between the presence of LAand severity of MGor titer of anti-acetylcholine receptor antibodies (3). In general, LAantibodies are polyclonal antibodies and individuals with LArarely showa decrease in only a single coagulation factor. Unique hemorrhagic diathesis, however, occurs in association with the B-cell disorders that produce a probably monoclonal paraprotein which could be identified as an immunoglobulininhibitor of a major componentof the coagulation cascade or phospholipid (4, 5). The presence of monoclonal gammopathyin the serum of a sporadic patient with MGwas documented (7), but no association of M-component or MGhas been indicated. In the present case, there was no lymphoplasmacytic infiltrate in the patient's bone marrow, and it was not possible to judge whether his M-componentwas due to a specific anticoagulant antibody.
The patient's muscle weakness and swallowing difficulty were definitely improved by edrophonium tesing and anticholinesterase therapy, and the patient had normal creatine kinase levels, thus we considered that his myasthenic syndrome could be caused by MG, not dermatomyositis, although muscle biopsy was not performed. However, the early histologic appearance of the skin biopsy in patients with dermatomyositis is similar to or indistinguishable from that seen in systemic lupus erythematosus (SLE). Our patient developed no criteria of SLE but he showed depressed serum complement levels with strikingly low C-reactive protein level, thrombocytopenia, lymphocytopenia, and LAis often detected in SLE. Myasthenic manifestations preceded symptoms with SLE in 72% documented cases of MGassociated with SLE (8). Meticulous evaluation and long-term observation should be required before the diagnosis is established. This case showed generalized myasthenic symptomsand thymectomy was definitely recommendable, but it might have led to the emergenceof newautoimmune conditions. Severe SLE (9), antiphospholipid syndrome ( 10), and Waldenstrom's macroglobulinemia (1 1) have been induced or worsened following thymectomy, pointing to the importance of immune dysregulation in the induction of these autoimmunediseases. Meanwhile, thrombosis has been reported in up to 30 percent of patients with lupus anticoagulant, and the risk of thrombosis is higher in patients with IgG antibodies than with IgMantibodies (12). Wehave observed the present patient carefully with neither anticoagulation therapy nor performing thymectomy; he is maintained on prednisolone at a dose of 20 mgper day without deterioration of his myasthenic symptoms, erythema, or gammopathy. If the serum level of IgM increases and widespread vascular thrombosis develops, additional immunosuppressiveor anticoagulation therapy might be inavoidable.
